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doi:10.1016/j.kjms.2011.06.017Abstract Anterior discectomyand interbody fusion have been proven to be a safe and effective
procedure for the treatment of cervical degenerative disc disease. Clinical results for 1- to 4-
level interbody cage fusion without plate fixation are encouraging. Five-level cervical interbody
cage fusion without plate fixation has not yet been previously reported. We report a 63-year-old
female patient suffering from severe pain of the bilateral shoulders and left upper extremity
with numbness and weakness of legs. Magnetic resonance imaging showed cervical degenerative
disc herniationwith cord compression between the levels of C2 and C7. Anterior cervical discect-
omy and interbody cage fusion without plate fixation were performed. Pain and neurological
function improved dramatically after surgery. Asymptomatic subsidence of the cage occurred
at the level of C6-7 twomonths postoperatively with no further progression of subsidence 5 years
postoperatively.Good stability of the cageswas seenonflexion andextension radiographs 5 years
postoperatively. We report the first case with good long-term results of 5-level interbody cage
fusion without plate fixation for anterior cervical degenerative disc surgery.
Copyright ª 2011, Elsevier Taiwan LLC. All rights reserved.eurosurgery, Department of
Hospital, No. 100, Tzyou 1st
(S.-L. Hwang).
vier Taiwan LLC. All rights reservIntroduction
Anterior cervical discectomy and interbody fusion have
been proven to be a safe and effective procedure for the
treatment of degenerative disc disease. However, the
choice of fusion materials remains controversial [1,2].ed.
Interbody cages in 5-level cervical disc disease 525Interbody fusion cages can provide good segmental
distraction and axial load support, and reduce segmental
mobility [3]. The use of the interbody fusion cage also
avoids donor site morbidity. Clinical results regarding the
application of interbody fusion cages without plate fixation
for 1- to 2-level cervical degenerative disc disease are
encouraging [4e10]. We have demonstrated that interbody
cage fusion with or without plate fixation has a good fusion
rate and neurological outcome after 3- and 4-level cervical
discectomies [11]. However, a lower complication rate,
avoidance of donor site morbidity, and shorter hospital stay
make the cage-assisted fusion without plate fixation supe-
rior to fusion with plate fixation. To our knowledge, 5-level
interbody cage fusion without plate fixation has not been
reported in the literature. In this study, we report on a 5-
year follow-up of one case who underwent anterior dis-
cectomies and interbody cage fusion for 5-level cervical
degenerative disc disease.
Case presentation
A 63-year-old female patient suffered from severe pain of
the bilateral shoulders and left upper extremity for about
1 year. The pain could not be relieved by either medication
or rehabilitation and caused the patient a great distress.
Severe numbness and weakness of bilateral legs developed
progressively. The patient could not walk and became
wheelchair-bound. The patient had a history of uremia with
regular hemodialysis for 16 years. Lateral radiograph of
cervical spine showed cervical degenerative disc disease
with kyphosis (30) (Fig. 1). Magnetic resonance imaging
showed 5-level cervical degenerative disc herniation with
cord compression at the levels between C2 and C7 (Fig. 1).
Anterior cervical discectomies were performed under
microscopy from a transverse incision of the neck on August
27, 2002. After discectomies, interbody fusion cages were
inserted. The cancelous bone graft harvested from the
anterior vertebral body edge or spur, mixed with calcium
sulfate bone graft substitute, was packed into the cage
cavity for maximum contact with living spongy bone on
either side of the cages. The operation time was approxi-
mately 5 hours. The amount of estimated blood loss was
80 mL. Transient hoarseness occurred postoperatively andFigure 1. Lateral view of cervical X-ray shows cervical degener
reveals C2eC7 herniated intervertebral disc with cord compressionsubsided a month later. The pain greatly decreased after
operation, visual analog pain score decreased from 10 to 4.
Numbness and weakness of the legs also decreased after
operation. The hospital stay was 15 days. The patient was
able to walk with assistance after the operation and until
the last follow-up on April 11, 2008. Cervical spine radio-
graphs showed no dislodgment of cages and improved
kyphosis (17) on September 10, 2002. In follow-up radio-
graphs, one cage subsidence at the level of C6-7 was found
with a kyphotic angle of 20 on October 28, 2002 (Fig. 2).
However, the subsidence did not produce any symptoms.
Follow-up radiographs on August 19, 2005 and April 11,
2008, showed no further progression of the subsidence at
C6-7 level. The kyphotic angle of the cervical spine also
showed no further changes. (Fig. 2) Flexion and extension
radiographs on August 19, 2005 and April 11, 2008, showed
no dark halo around the cages and no cage motion at the
fusion segments. Unfortunately, the patient expired on May
2009 due to the complications of end-stage renal disease.
Discussion
High degrees of variation are observed among spinal
surgeons regarding both the preferred approaches to
multilevel disease and the indications for fusion with or
without fixation [12]. In our patient, we present two
reasons for the choice of anterior discectomies and inter-
body cage fusion without plate fixation. First, the preop-
erative cervical spine has a kyphotic deformity. Only 36% of
axial load is borne by the anterior vertebral body of the
cervical spine [13,14]. Thus, the integrity of the posterior
vertebral element is very important for the axial loading.
Postlaminectomy kyphosis occurs in as many as 20% of
patients because of the loss of the natural posterior tension
band, denervation and atrophy of the posterior cervical
muscles and disruption of the facet joints [13,15]. There-
fore, laminectomy should be avoided in our case because
of the high incidence of progressive kyphotic deformity
after such procedures. In our experience, this patient’s
preoperative kyphosis remained unchanged after 5-level
discectomy and interbody cage fusion without plate fixa-
tion. Second, the patient’s radiculopathy was predomi-
nantly due to anterior root compression. Thus, anteriorative disc disease with kyphosis. Magnetic resonance imaging
.
Figure 2. A and B: Postoperative follow-up X-rays at first month show 5-level cage fusion. C and D: The postoperative X-rays at 2
months show mild subsidence at C6-7 level. The postoperative X-rays at 3 years (E and F) and 5 years (G and H) show no further
progression of the subsidence at C6-7 level.
526 C.-W. Chu et al.discectomy with interbody cage fusion was our treatment
of choice. Although the choice of fusion materials and the
use of internal fixation are controversial [1,2,13,16],
interbody cage fusion has been proven as a safe and
effective procedure for cervical degenerative disc disease
[6,7,11]. In our previous study of 3-level and 4-level ante-
rior cervical discectomies and interbody cage fusion, we
demonstrated that there is no difference in 12-month
fusion rates between with plate and without plate fixa-
tion [11]. However, the lower complication rate and
shorter hospital stay make the interbody cage fusion
without plate fixation superior to fusion with plate fixation
[11]. The application of a plate over six vertebral bodies, as
our present case, requires more soft tissue retraction and
thus may produce a higher incidence of dysphagia or
hoarseness. However, one of the concerns about interbody
fusion cage, particularly in long cervical reconstruction, is
subsidence over time [17,18]. In our case, subsidence
occurred within first 2 months but no further progression of
the subsidence was found in serial 5-year follow-up radio-
graphs. Good stability was demonstrated in flexion and
extension radiographs. Our previous study showed that
most of the subsidence occurred within the first 3 month
and no further radiographic progression was observed at
12-month follow-up. Interestingly, these progression-free
cases of subsidence, despite causing mild kyphosis, did
not produce any symptoms [11]. In summary, we report the
first case with a good long-term result of 5-level interbodycage fusion without plate fixation for anterior cervical
degenerative disc surgery. Interbody cage fusion provides
immediate axial load stability with good long-term
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